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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a MOS field-effect transistor which can control its 
threshold voltage and can operate at a high speed by suppressing enhanced diffusion of boron 
(B) at the time of fabricating the transistor. 

SOLUTION: The MOS field-effect transistor has a buffer layer 15 formed on a semiconductor 
substrate 1 1 and containing borons(B) as impurities, a channel layer 1 7 provided on an upper 
side of the buffer layer 1 5, a cap layer 21 provided on an upper side of the channel layer 1 7, a 
gate oxide film 23 and a gate electrode 25 sequentially provided on the cap layer 21 . In the 
transistor, there is disposed a carbon introduction layer 1 9 between the channel layer 1 7 and the 
cap layer 21 as a trap layer 19, which contains carbon(C) atoms for trapping interstitial atoms 
generated in the vicinity of an interface between the gate oxide film 23 and the cap layer 21, at 
the time of forming the gate oxide film. 
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& 1 E>3£tt0>Jf$IE 


1 

m^mi ] ¥^»s«±«:^p> (b> ttmat 

fjiB^-t- z^mtcmmz-ex. by^ymtux. 

o s mm^nm F7>^^ 0 

m>m2 ] nmm 1 cciaiscoMo siif^ h ^ 

fulB b y -j y'm ^MfB^ + * JUH 4 * + y y'M t CDBflK: 

mmm3 ] m*m 1 ttiatscDMo smm^m b y 
Suia f y v y'mzmnz'* ? y r -m t * + * ;u» 4 ©raj 

[ fjf;^ 4 ] S»3jSS 1 telBi&<DM O S Ml^I b y 

MIS^»SS^^gn> (S i ) SliL. ituiB^ 
■7t-H^^C2> (B) ■gmis'J^^>m<±L. BufB^f 
^JI^>'jrJ>yJl/V.r.^A (SiGe)lib, la 
yy'mZyy - F-^'J^yliL. BufBh^ 
? (C) iA>"^»i<l:1-^C<!:^ 

[f§^5] ^<*SS±^^a> (B) tttmt 
LX^TZ^vy r-mt. y-r—m<D±M\t<c 

titc*+ v 7m<±. k++ vy'm^cmxm^htitc'f 
- b mi tmtej: uy—b mmt ^Jix. o s mmmh 

MbylsisXZtrClo^X, 

[ 6 ] ^9#g«LbK tf* a > ( B ) £ 

liufB^ + ^UJIi** ^^H<bcD^ffitc*-^K> (C) 

[fB^S 7 ] »3JSB 5 S tcizm&m 6 CClBigCDMO S 

Buie4^W*S«*^U3> (Si) Ifiil, (IE;^ 
:7r-Jl£*"a> (B) ^W^';n>Jli u huIB^^ 


(2) «fM¥ 1 0-9 3 076 

2 

WliS^yn^l/^^A (SiGe)fil l fiff 

[f*#S8 ] !«3jc312CCf3K<DMOSSa»Sa«h^ 
SJfB^i**«(DT * X w ^i&BcBagB^ -;77-i 

io mz?+*)\smm±fcb'7 ?y'm£LX£t-7F> (o 

gAJf^JST^Xgi. 

ifrlB h ^ ^ ^Jfiocfjffi* * ^Jl*^Jffi*r^XS<b, 
<tK±CcWSBy- h«ffi*Jl&Kte»^£Xg£*£tr 

20 mriB^-^> (o m7ja%Bm? ztc&<D$m#x 

S i H 4 

T*fe^U> > ^^>, x^r> v ^P^O, CC1 4 (EH 

[ M«S 1 0 ] »3#S 3 (CI BigOM o s h 

HUlB^^ ^ ^ T -M_b(C ^7 ^liU/7-*> (C) 
SAB^r^-r^XSi. 

^fclR±tCBul3y- hmS%HH^c^T5X^<!:^tr 

40 Cif*5 1 1 ] nt&S 1 0 CCSBtSOMO SM*I?J»S: 

WiB*»tt«fi*->U3> (Si) SStL/ctB^tc, 
fl5IB^-^> (C) »AH*Mt4fc«)ODH^ 

S i H 4 

T-fe^U>, ^^?>, x^?X ^a^^>, CC1, (Q 
ft{tK«).*$J:^ CBr, <EH*ffcflaR) <Z>#-#> 

50 ^^©SiS^ffi. 


3 

im^m i 2 ] *m#m$i±ictfa > ( b ) tt^m 

[ l 3 ] St*^ 1 2 K ia*g^M O S MSI^m 

«Ba^»*a«*->y=i> (sd s«<tu flirc/^? 

7r-l^fa> (B) ^yn>lib, HJffi* + 
[ tf^tgt 1 4 ] 1 2 CCKK<DM O S Ml^M 

Suts r ^ * ^JB±«iBuia* + * ^m&BiR-r zxmt , 

[n«9 1 5 ] m&m i 2 cciaigcDMo s mmnnm 
BJie^w*s«*^y3> (Si) s«<t0 3fcti^c 

S i H 4 #X<t. 

T-fe^u>, y^>, x^>, 7'da> 4 ecu (m 

1 6 ] *««aitE±cc#ci > ( B ) *:RKtt 

c**>*ifc* + vzrmt* wl* + v 7m±.^cM>x^wtary 6 
m^m. i 7 ] 1 6 tamoMo smmnnm 

»ne*»*Sfi«:i/'j3> (Si) t}IB^!7 
7 7-l**'p> (B) Sfi/>;3>li 0, BUl2+-r 


(3) «fH¥ 1 0-93 076 
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[000 1] 

C©*9!tt. MOSiiM 

[0 00 2 ] 

10 XDtt^-4itc»AL/fc^ttiftr*4^o> (B) <Dif2 

£Hc£j&£ft£S i 0^>^-^f^>til/MT- (inte 
rstitialJRT- : JaTftAJH^i fef»T 5. )KJ:»)3I* 

> (B) ©i#j£|£»*m.Sfc«>CCC (^7-^>) fc*> 
^^^(cIAt^c^^ m«XiR: P.A.st 

oik et al . : Carbon incorporation in siliconfor su 
ppressinq interstitial -enhanced boron diffusion,Ap 
pi. Phvs. Lett. 66, P. 13 70(1995) {Cft263*lT0»£„ C 
20 tlt£.£Z£^ C (#-#>) \t4^%-X^4i/ + )\,m 

fOh7 9^iL/t»*, >f>^-Xf^ ^-^;U^CD 
i£tt*l»*fc«>B (*n>) <D*a»tW«J*6>ftS. 
[0 00 3 ] SkfrDS i Ge pMOS FET (S"j3> 

v 7m%M'Xicm'fxtj;2>Tt&±tcif- hmitm&ftb 

mtcmAZtitcT&Wi (ccwd> (b) 
30 ) y-hKM«B$^t^7iiy-h 

*;UJBfC ^ *CMt5o C jM/Wc * r-^^ 0 fc 
sKd> (B) tt***^rt©jEa8»K*iST3*. S 
i Ge^ + *^u«:j:Sja*, rato-6*att*»0< 
iltLJ^ CCDtctsb. ±j&Ltc*7-#> (C) 
»;7 7-ItCiA-rn^ •Y>^-Xt-^ ^^;HM^<D 

40 [0 004] 

r, ^'a> (B) £r£tt{t£tf££#{c 
(c) ^^AL//c^'->^T-iiF^ccfciirtJ, d<n> 

(B) <Dt£n$:XJ7-tf> (C) *J±«)rL4^fe«)fC 
(B) <D«Stt{t*3ftSffi<ttS. ^D>(B)©g 
ttlfc^fiC^i, *fn> (B) tttSWiHBKJRa-SCi 
frVZte^tctb, iEJL^flESti-r. L*(r»ffi«ff*©J 

50 » <Di9ai£lft^fflix6nrKa»ff*saffi3n'5J:^ 
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[0 0 0 5] 

cfcfttf, *aW*a«±«:#D> (B) W8«Jiltg 
It4/^7r-I4, C©^? 7r-B©_b<SJiCgtt 

fc* * * ^JBi TTFttSlfciSU ^T«i!©* * * 7*B± 

^5MOSaSUMh7>^* (WTMOSFE 

^l<bbt*-#> (C) a»AJB«r^aES^-r*4C 

[0006] c ©<£ ^ ummoTmc v- v mm^nm 
BKbRi * + ? y'm t ©»s#ficc«^-r ^ > £ - x 

zs + )lIW^ (interstitialJm^- : JWTtSAJI^-i: & 

< 0 CO h 7 7 7*111 h 7 ? 

(C) aP&AStiTl^&fcai). C©#-?F> (C) 
KUrSf/cftAJH^Oh^ 7^£Uft< i C©fctf>{g 

r;f*H»r*£*Kci> (B) *iA8hri»s^9 7 7 
-»cc«AM-^*«ffitS:Stiici«3&:c^ca6. ftAJSW- 
CCctr>r5l*|ac3ns#n> (B) CW&iMJftfcBfrC 
ci^r*s. cfcoT* + *;uB«:$r#n> (B) © 

fctf>, a» 7r-BCC3pn> (B) ©rSttfb^tttf 

(C) wsaEL/ain cfcor^n> (B) cor§14 

fb^raraai o o%<t&^ FET©b#i»ffl«ff**a 

[0 00 7] ±1t % C(D»l8-Ctt»*L<tt, _hlBh^ 
[0 00 8] C<Dm&. MOSFET^fiJJffifCtt, 

idr + vymz&i&L. 7 7*B±tcy- hmitm 

fc<fctf c©y- FWbMJbccy- h«SS:M^cecjBj«r 

[000 9]$t 3 > <S i) s« 

i 0 fc»^CC , h7-;7l stf>»AB ) ZJ&J&T 
ZtctiXDMfotfX&S i H« ^i, T-fe^U>. 
x*>, 7*cm-> % CCI, (HtttfbgtSR) fcJ: 


(4) 10-93 076 
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(C> *J»4l/^«»r**Sti*JBi0r. S««c» 

w^h7 » ^jB^ffiKLr sfcfaAM-^-w h7v ?m 
fafcM\zt\tcij-#>tiC&^xv^vy'zn, c©g 
A1WF77 ^Bcl:9TB^©l£ffc£}qj;iS 0 iot 
* 7 t -BrtfcJcO^ + *;UBF*9^©iKp ><D»ai£ 
ffc£&5<* C imtFE T©KiittftS:+^ffioc & 

io ^<^7 7 -Bi^rcD^nxDStt{b$ 
#>^Asns©*BEF<?aawft*fcLrteo. y-h 

[0010] S/c. *ti**ia>B*«*S(«cWjt«xhf 

20 tf>&'*vyT-m^fc&&LX7$a><Dfl5ffltm%T 
tffcorsc *fc. cwwrtt;<j7 

[0011] C(D«HsST*S<b, ^?77-|OjJ*J 
h 7 ^ r^BTT* &/c«>, ^* v y 7 -BrtKidAJIT WSE 
fi-rs©*^. cticcj:o^y7T-Brt-c©#o> 

©itaElfiK^KS^Ci^-capS/cS), ^ + *JUJHCc#n 

©*ir yT»«ra©K3t+»«oc4awr*4. a 
30 fc % c©ia^, f t *;n±«c + 1 ^ ^i^sw e»nt 

CC, 09* «S i Ge4ffl^Wli4^>t^5 B figure 
©^ + ^B«y- h WtWBflEi^Cfcy- ">«ffc«*«c 
Ge3&«A3tiS©*|»caaWS:«}fcorfc0, y-h 
MYfcJRi* + ^ ^"BiOISiffijlKattSttoat^c*. F 
ET©U*liffl«ff^©K»fe&< J5C*. ^/c v s*yy 

te»^^ »77 -Brtr ©tKci >©rgtt{t*«atf l o o 

40 [0012] $/c, C©»^©MOSFET©»fi*ffi 

^B±K^ + *Jl/B£7I5J?XU ©^1-*JUB± 
CC*+y^B%JKfiEL, ©^-^ -y7l±{cy- hffiHtJS 

[0013] ±IB<2)©Xgr, 'J 
(Si) S«il/fc»^«: byy^m {t>-#Zs (C) 
2gAB) *JBfltTSfc*©«R3tfXtt % S i H 4 #x 
50 T*fe7 c U> v >^>. x£> v 7*n/\*>. CC1 4 
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[0 0 14] i/c, C©»IB©»*LOi«Ttt. h75» 
^KttSit&h5v7IBff-*ij-tf> (C) <tU 
Ltcfr^X. h^*:/B*#-#>*AB&T4<D:Ma 

[0015] CCDtctb. 2gA3ftTC>£#~^>«:h5 

a-r s*a>©«A s ti/c/<y 7 r-JiccftAJi^ffi: 

Cf^^^^a^OifiSitteiWiiCi^r*, FET 
[OOlBlJfc ±2l/cMOSFETffl(DTfcfe 

»*l< tt, *»WWtJ/>j3> (Si)i« 
£U ;*v7T-mi#v> (B) tSi/y3>Ii 
U 7^t ^H^>«Ja>y;l/7^A (S iGe) 1 

5r^JB**-»sK> (C) »A»<fc l>. 
[0017] /iy y 7-l{c^nrt^,fa>«r^ 

FET©L/*i^ffl*ff*S0fflI"r5fc8?>CC2»A3 

SO^Bft^AStirii&tr^y^^T**. <£o 
ry-h»fcWBS» <*fflWfc«F> K«fc*K*WJ* 
* ? -fmtohV- hM<fcB*CCA»3iittStitt3tc(,i. h 
5 ? ^Hrttc«A3*ifc h7-^ ^JlT-ch Lt^-,f> 

©l?ffitc«5EC/rT«^J£KUr*fc^Un> (Si) 

^-r?&t>^ftA/i^© h ^ y ^<bLrffl4#, 

C(D*-#>»AS^^7r-B^<D»AJKT<D 

Lt©#a >Oi»ai£»fe«IiLS C 43^-C* & 0 
[0018]*fc, C<7)«l80»aSB«fflJ<bLr*it6 
ti4MOSFET«©T»©«l*CCj:n«. 
»ALTC>4 F7-; 9 (c, ***jWB 

t'lyVr-Mt <D Wm CC ?£fiE 3 # £ <D# J: 

[0019] ccD«^{cbi>r 3tr — jJO Jz® ^ e 

»UT#fc«AH-¥-<Dh5 l,T»< ©T\ ftAJS 
[0 02 0] S/c. ***^B<t*+ ?:/B£©Sffi«: 
t0 02 1 ]St h7 7^JS*8W4^©MOS 


(5) 1 0 -93 0 76 
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FETfflOTWi, *«»«IR*^y3>»«4U 

[0022] c<D&w<D!immx-te. ^m&mfc 

t^-HI{fJli<Z>IH«:TJI*»6. ^?7 7 -i, * + 
fiS«f*fflc^riia3-e-rc:SMOS FET(c*5i*r, 

^977-iitt v <h©p H 1tc F7^ ^I4SW £ 
10 <DWM.{,* 0 

[0 0 2 3] COJ8^©MOSFET<DSia^ffi(Ctt, 

(C) *AJB*J&3SU Q^^IJt^t?^ 

[0 0 2 4] C©»^ ^RW»«rdtf^y7r-JB«:^ 
**Jl/««JW&«3hS. ff/cCCRW 6n/-c h 7 y y'M 

y'm t <D9mK5&.? h^x^^cowM^n^^mt a 

£/c, ?7*Btth5*:7*BGC>#~ ^>^y- h 
KlfcB^zWASnSOiKC^-Cl^. Ifc^ot, 

[0 02 5] ±is®©xg-c k ¥a»#Sffi**>y 
3>(Si) K«4l,fcateK:h^v:?Tl 
(C) 2gAB) *«fiE-r*/c«)CDiW4*x«. S i H 4 

#.x<h v r-fe^u>, ^£>, x£>. 7'd;o 4 cc 

30 1 4 m^itmM) *s£ZJF % CB r« (H*^*) CD 

(C) WSfmtt8T*ff3nrir»51il/T 

[0 02 6] C(D«l8rtt*W*a«*^ 'Jn>lSi 
U A'.>77-M^a>M^y3>ii i, 

[0 02 7 ] *3W*SSoy- hKfbflt&OIHK: 

40 4>ft< <bfe21 (A^y-lWWt v y'm) £i§ 
lS^r&SMOSFET(Cte^t, h^y^llSrSW 
SftfrOCC. C©2BPJCDSaS«:/7-jK>*^aSi±T 

[0 02 8] C ©MO S F E Tii^alMfi^^ V 3 > 

^y^r-B ; S:5KD>^i/y ^>J1£U 
+ f ^^B€r^>- K-^>y3>B4r4<hJ:li. 
[0 02 9] 

50 ^SJQ^r^o SH«c©»l8*5SiSSr#-sgs«: 
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[0 03 0 ] <Jfll <DSB6flW&jB>EI 1 t£C<Dft990flt 
1 <Dmtfc<D&mx$> SSiGe jjirfO S F E T£>MitX 

[0 03 1 ] ST. *«ftl«iUtS iKgl 1 

i\ cos isfii i _toc. mn<o&ti5&mi,>xfmm 
(a) ) . ^tc. Htr^siurssi 9 

5 0 o CMItiWlim WLKUHV-CVDSS 
a*flac*Td>n> (B) *^RW*iL/T4WTS^^7 
T-Mt Lt#P>SW (^?7r-S i B£4>1> 
1 ) Sill 5£«® 1 lOT^f^ 3±l f c 

^r-Sill 5©IR/»;t0i|*« 100A ( 1 0 nm) v 
#n>«tttt«jt«i o 1- ( (JgHVcm 3 ) JMT. #K:cc 

[0 03 2] »ccc % Ay77-Sill5±Wt*;l/ 
KSiGel) 1 7*WlW«:xtr**i/i-^j«fi3 

fc, ffi^ilt, S i H 4 **Xfci:0*GeH 4 #X 
OB^iitiS. SiGell7©II»m«l 
OOA(lOnm), S i G el 1 7 *CDG e ttfttttt*. 

JRflROJtS i :Ge = 3 : 1 t «fc 5 &C-T£ 0 
[0 0 3 3] *«CC©^ + *JUJB17(CRS53*r, C 
cowrie ^;ni 7±cc h7^Iiit^-# 
> (C) 3»AJB*R^S. CCm S i H 4 Mats* 

-^liLt*-#>5AS iil9*S iGelil7 
±fciW?fiflCC, »«fifi5 7 4 # Crxb-**W;bJ5Sfi 

(5 ran) iU *-#>agtt«^tt2X 1 0 ao cm- 3 <t 

[0 03 4] ^CCCCD^-sJOSJAS ill 9±KS i 
H 4 ^X^I^ibtffl^t^t^'S iS (-/> 

• K-^S iJIi*>«rr«. ) 2 1 5 OA 

(5nm) xfcT£*W;l/ja;fiSi*5 (01 (B) ) . 

[0 03 5] 3UC«kltf bfC ct 0 h mtWL 23^t 
^SiB21 ±(cm«5 OA ( 5 nm) 

Xtf'JisV :3>£09;U*3 0 0 OA (30 0rm) (DJgJP 


(6) 1 0- 9 3 0 7 6 
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*-x>yctj;*)jg/&T* (01 (C) > . 

[0 0 3 6] 1**>f 3E*ffi^ia (V 

JUBfi. *<Dflfi»fS<D«Hl*tfor. SiGepMOS 

[0 03 7] «±(D^ffi(CcfcO^U/cS i GepMO 
SFET(Da'^7-S ill 5 4>CCtt/7-#> (C) 

XDm&ikmzmil 0 0%<bft9, ^n>«tg^Hag 
10 CoR£^ jE?L*:£Jdc-rS. C<Dtc&>. FETG>0*C» 
mnBE&fflffl-rZCt&X*. SfcS i Gell 7(Df 

>£«A0/cS i JB 1 9*Sttr<,»£o C©*-^ 
y- hit{bJH2 3©?BJs8«F«:jf6^r*-r>*-^^^^ 

S^7 7 7 -S ill 5tc$ri£ffc3*l&l>. CCD 
^t*Jl/g«r*SS iGell 7CCJ4^K«*itc^ft: 

20 ^ * * jusroiBjitt-rfttofe f e Tommmitzm-o 

Ct&X&Z. *fc, *-#>*AS iJBl 9±CC+* 
y^S i B2 1 *»C^r*0, CfaCciOy- h»ffcB$ 
CC*-#>*AS i HI 9*MffcT4C&*|»Sf. 
h KftAI 2 3 4^2/ - **>#A 0 iitf CD*K <* C <b#T 
C©/c^hiftK2 3i+t^S i!2 1 

[0 03 8] <ff!2 ©S8»©»J»>*2<OS6tt(D»»<!: 
LT, S iGepMOSFETOT^f^iilOi 

C0 03 9] »KDl8tt©Jg]BiHaccor, s 

iSffil 1_BC, &to<D&ffi*m^XT?7- 4 7fc®l 
3&&lSL?2> (02 (A) ) . Sffil Ulffll 

l//cfiL Wx«UHV-CVD8Kffl^rlfil 1© 

Si±^ 0 *«afi*«iL«5 7 4-CtU. * 

40 /c, S i H 4 ^/XfecfcCfB, H 6 tfz&m&tfx&m® 
^iltffl^S. r- S i B 1 5<DJR/S«Wx. 

tf 1 0 0 A ( 1 Onm) iU '#o>«KttWiLtf 1 0 18 
(cm- 3 ) i« 0 

[0 04 0] *JCCOWt?ttS i H 4 <tCF. CTx 

^ CC1, (H^fcK*) fc<fcCKCB r 4 (ES*<k 
^) <D^^W^^6S«n/cl^S©^--*>$ 

r-Sill 5_bCCilJR&5tc, «x.tfSSSK5 7 4 °C 
50 -TXbf JI/^^^A C(D27-^>SAB1 9 
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<DKJW*0»x.«5O A (5 nm) £ U #-#>igg«09 
X.«2X10 J0 (cm 3 ) i^o CCtU C(Dh7"; 

7*11 9 (c) tss i«r*£ecrcx7-# 

> (C) IAS i JB±fct>9. 

[0 04 1 ] ^CtCC(D^-^>^AS ill 9±CC. M 
ItS i H 4 ^fcJ:c>'GeH 4 tfXCDg^tf 
^^tf.t^H (SiGei) 17£iI!Rfityc. 

SiGeI17 (OmmteffliLtt 1 0 0 A ( 1 0 nm) t 

u s i Geii 7 *<dg e^mtm^m^-mts 

i : Ge = 3 : 1 <b fr£ J: 5 tcT 

[0042] ^CCC(DS i Gell 7±CC/W4#XS i 

h, Jizzm^x** yy's i 12 i &m?L&. mms 

OA (5nm) rit^^i/ t i«g?t^ (02 
( B ) ) o 

[0 04 3 ] ^CO&^fttC J: 0 y- h^tM2 3 * 
^'Si 12 1 ±tC#l;U£5 OA ( 5 nm) OjpJ^tJfc/S; 

«3 0 0 0 A (3 0 Onm) (DBM^f- Ym\M2 3± 

-Ml2 5^Mt^ (02 (C) ) 0 

[0044] *:<D'i^ -v4Y+>* -jk ^mmmm ( v 
-xfcj:c7Kb-<>M^) . mmm. n>*^K 

-^Oftk^fM^S^rtfor, S i G e p MO S 

[0 04 5] ^iCD^^C^^f^U/cS iGepMO 
SFET(DA^77-S ill 5 ^Ui#~*'>;^A 

0, IE?L££E$r&o C<Dtctb. F E T<£> I, t^fiimEE 
£frJfflr&C SfcS i Gell 1<0***)\, 

AL/cS ill9^tlv-5 e C(Dtt-#>&y- b 

mtrnz 3 (omf&m^^r^mxM^-oD b^v yt o 

xm<tc#>. iiAM^^^y 7-S ill 5&c$r*ffi; 

L/c^otf t^iftS-C^SS i Gell 7«: 

£ 0 J:otS iGeft^>;K7)SIM§^ r&fc>^ 
FET<D^M»{^£^OC£#r*£^ g/c. SiGe 

11 7±ct*+ *:/s il2 l ct-ucj: 
gy- hUHb^cs i Gell 7 zmitirzctzffi 
fif. h&{tlS2 3*^Ge#AQiitf©£K?C <b 

[0 046] < 3 (D^SfiCD^>m 3 OHlfgCDff^ £ 

it, isor^r^ ymm±<omm^^yyT -m 

tS iGeld: + t77'S i m<D 31fr>£>& or t>&#( 
^IftB^^o 0 3teS*£l 1 CtT^ir^ :/^l 3£7B 
EEO/cft. ^'^7-11 5, S i Gell 7, 
^12 1 ^lii^^^^r'Xt-^^^^;U0cS$#, 


C7) jRfBM* 1 0-93 076 
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Ofc«S#<D»fEeir&£. Sfc. S i Gell 7<t* 
f » 712 1 £<D!?ffitC#--5K>2 7#aUA3*iT(,>5 
*dif££03 (A) fccfcO'03 (B) "CtkU 
-115iSiGeI17 <t<D|^®&C#- 2 7#» 

Asnrc^s»jfi»*H3 (Ofcj:L>i3 (D) r-T^ 

[0 04 7] 03 (A) CC^T^itft^S i Gell 7 
i+t^7l2 1 m<DWm<D* v v 7*12 1 
10 >2 7*ffi£$-t* 03 (B) CC^T»3Stt«S iGe 
11 7ffllJCc^-?K>2 7 ttTC>£ e /c/a, 0 

3 (A) fcj:t>'03 (B) ©C^-rtiO^aSttfe^CD^ 
JBfc<fctf$5MI£fe% % ioT*-*>27ttSiGei 

i7i*t ^12 l ©w»cc*fc#oTffffiUT^T 
i>J:l». 03 (C) CC^T«jBWa^^7y-« 

1 5 tS i Gell 7 <b<DJ?S<E>S i Gel 1 7fflltc* 
^>2 7^a$^ 03 (D) CC5rrflKW*c«/< ^ 
77-11 5fflJlC;*7-#>2 7 Zfm2&Xl,>2> 0 CCD 
«^t>H3 (A) *$<twa3 (B) <D«^£EW$C[>3fi 
20 *p6>#-^>2 7^777-il5tS i Gell 7 

[0 04 8] C<D«fc^6Cffll^nri^^7-5K>2 7fc 
Iff 1 fcj:t>12 Oll^^«<tl5ia^eAJST<D h77 

AOiitfO^KS^Ci^r^-So 

[0 04 9] <»4(Dia6<WKS8>®4CD||i6C[>»Si: 
LT. MOSF E T @ft<DSg^Jdi LfciiOESi 
tt4>l/K&509*W*. 04te:c<D^(D§i3iX?I£ 

30 w wcca it i > ^ iriar * ^ . 

[oo5 0] sr. mi<D9m<o]tmtmm(tCLx. s 

3^WTS (04 (A) ) . ^c«c, SKI IfcjRiJgiffl 
L//cf^ Witf U H V - C V D8fi*ffll*r ^ ? 7 r - 
Sill 5€rT 4 3±CCiSR^Cxt^ + 

^^^S?i±S 0 C©»^ S«iaS€:m«5 7 4 

X*JKf*#X<tLT/Bt,>£. A' 7 77-S ill 5<DJSi 
1 0 0 A ( 1 0 nm) il, ^Ka >igg(JMi 
40 ttl 0 18 (on" 3 ) <hr-5„ 

[0 05 1] ^CCCCDWrttS i H 4 ^X*5«fc^ mfL 
«T-fe^U>^/X (T-fe^-U>, >^^>, x^>. 7D 
^•>. CC1, (ES*S{fc^«) *J«tO*. CBr 4 (E3^ 

AS ill 9^^77-S il 1 5±fti!tRffjec, m 
^KS«fflS5 7 4'Ctxt^^yt^l$1i^ C 
©*-#>iAS i 1 1 9 ©BWtt«it« 1 0 0 A ( 1 
Onm) <tU ^7-#>i«Stt«l^tf 2 X 1 0" (cm 3 ) 

50 <hr^>o 
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[0 0 5 2 ] #KC(D*-#>2fAS iJll 9±«CJ0K» 
^'XiUSiH, ii^m^K W'S \ M2 I* 
Wx-tt. 100A (10nm) OBf Txh^^^t^ 
(04 (B) ) . 

[0 0 5 3] t&CCftflftfttC J: 0 h®KtJS2 3 * 
-y7'SiI2 1 JzCCflflxtf 1 0 0 A ( 1 0 nm) (DJS/Sr 

3 0 0 0 A ( 3 0 0 nm) OBWry- HBtffcR2 
3_BcitH£t!\ C©#^>y3>i^^-->^t 
SCtCCj:0y-h««2 5*JBjars (04 
(C) ) . 

[0 0 54] *©f*. tMK2*-Jk £SSI^(V 
J«BHL -tOffiBfBOJZUIttfor. MOSFET^ 
[0 0 5 5 ] 6l±©*tt«CJ:OftJiEU3fcMO S F ET© 

«10 0%i3tc*3. #o>tttS^JBtCiRS0. IE?L£: 
t^T^o C<Dtc&>. Lt^UWE&VfflTZC tifiV 
*-#>4iAbfcS i HI 9*»»rt» 

ill 5fc*rJ£R3*ittt». c<D/c^^a> 
l 9J:CC++^^S i§2 l*Rt*T*0. CtiKJ;*) 

[0 0 5 6] <»5 5 ©Wt<DJB«i 

4. 1 5 «if 1 1 tC7 ^ f 1 3 ^ W Lfc 

a^arxf^+^irJUJsESS^ mucosa 

T'£>£ 0 ^9 7 7-11 5 + 7 7*12 1 ico 

»HCc/7-?K> 2 7 3&s*A3ntC^«Jfi*tH 5 

(A) fcJ:Ol5 (B) TILTHS. 

[0 05 7] 05 (A) TTStflttfttt^^r-ll 

>2 7*#ffi3-l* 05 (B) ©flKSftt*'* vVy-M 
1 5 2 7«r#aE3-frT<,»£. /c/cU, 05 
( A ) <fc O'0 5 ( B ) ©«JBft «H«©ffffl*j J: C«» 
cfcoT:*7-^>2 7tt^?77-il 5<t^ 

[0 05 8] CCDct 5CCffll>6ftTC»*#-#>2 7 & 
0, ftAJR^fflR€:BSFCfaSI«:Aft:-r. Sfc. 


(8) 1 0-93 076 

14 

^12 1 (Ctoty- HBHfcIR2 3*(C^«!g3^AOii 
[0 0 5 9] 

(B) W«ttiUm-r^?7 7-I<!:, C©'< 

fci>r, h^^^js^-c&s^7-^> (O £#&h^ 

20 U/c3&So"CFETC[)lSiltt^*ffl«-rS 
[0 0 6 0] S/c. ^?7 7-ii*-#>»AHitt 

[006 1 ]Sfc. ++^7*ipg^W»?:iAtt 

K»#»AU y-hWtJK<fc*©T«CffiBT4JBt© 
30 l?ffi(D|^ffi*fl[3^ttb, FETfl[>b*^««E*SBBi 

FET<DU#^ffl«ffi*S(«BIL-*>-r< &5. 
[0 06 2] ^/c, *-^>«^-^>IA14lti 
AT & ft t) 0 CC ^ 7 t £ ^ t * ;H i ©SI, * 

[0 06 3] *fc % *5»ttS«±(C?Pci>*^E«Ji L 

Rt*6*irt,>r±ffi«:y- Hl^bK3&s»jsstii^** 

40 1- v 7l<!:^x.SMOS FETfflCOTifttCfctir. ^ 
[0 0 6 4] S/c. /^^r-IBi+t? 7"Jt£<DJ?ffl 

[01] (a) - (o &m i <Dmm<mm<Dmmc& 
r h mm tcxsia r *> s . 

[02] (A) - (C) «W2©30S©^3BORW«cfit 
T4W8»ScIgllr*S. 

so [03] (a) - <d) &$&3<Dmfao>&m<Dmwicm 


C9) 

15 

[05] (A) (B) tem5(D9m<D]&m<DmW 

11: (Si)tfi 

i 2 : ftmmm * 


ftmW- 1 0-93076 
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1 3 : tzt-j -/mm 

15:;<?7T-(Si)B 
1 7 : ^ + *;Wg (S i GeS) 

1 9 : YvvZfm (&-#>m\ (S i ) Ji) 

2 1 : * + -j ym ( s > • K-7-S i m) 

2 3 : y- mitm 
2 5 : y- bmm 

2 7 : 


(A) 



[01 ] 


12 

13 
\ 

12 

s^S \ \ \ - 


(A) 


12 


A 


[02] 


13 



\ \ \ ^L ,, 


(B) 


(0 



12 

4- 


J 


-25 
-23 


12 


13 


3k; 


12: #S*9i3 

15:/^77-{Si)I 


It : S 

13: tot* ^sbs 

17: ^v^/UH (S i G eS) 
19: S5t/7fi (S i) g> 

21 : * y v^JH (-/ V.- K-^S ig) 
23 : >f- h mitlS 25 : y- h flSfii 

SS1 <Z)fgfiS<7>Bi8 


(A) 


12 27 


13 



(8) 


(0 


(A) 


(B) 


12 


&&&& 


7» 1 — 21 


13 


-17 
-19 
-15 
11 


12 


-25 12 
'23 ^—^21 
-17 
-19 
-15 
-1 I 



13 


12 


13 


12 . 

4 


12 
-V- 


12 

4- 



-2) 
•19 
-15 
-II 


13 


(B) 



3J 5 


(0 



10-93076 



27: »-7K> 


